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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) has 
been timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 
CFR 1.114. Applicant's submission filed on August 21, 2007 has been entered. 

Response to Amendment 

Applicant's amendment to the claims filed August 21 , 2007 has been entered. Claims 1, 
2, 4-8, 10, 1 1 and 22-24 are pending and under examination. Claims 1, 7, 22. and 23 are 
currently amended. Claim 24 is new. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 2, 4-8, 10, 11 and 22-24 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The limiting effect of "removing any non-absorbed excess of 
said [first/second] polymerizable material from said [first/second] surface" is unclear. It remains 
unclear to the examiner that the amended limitation limits the scope of the claim to the extent 
presented in the REMARKS filed 8/21/07. As discussed in the REMARKS, the claims are 
intended to be directed to a dry bonding polymerization welding technique where there is no 
adhesive materials on the surfaces of the workpieces. 
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The examiner submits the term "excess" renders the scope of the claims indefinite 
because it is not clear whether all material that is non-absorbed is to be considered excess or 
whether there may be material on the surface of the substrate in accord with the acknowledged 
conventional methods. The examiner suggests the limitation be amended as follows: "removing 
any non-absorbed [first/second] polymerizable material from said [first/second] surface". 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sate in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent; except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 2, 7, 8, 22 and 23 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Linger et al. (U.S. Patent Application Publication 2001/0054778). 

Regarding claims 1 , 2 and 22, Unger et al. teach a method of joining plastic comprising: 
a) creating a first surface diffusion zone containing therein a first polymerizable material, 
wherein said first surface diffusion zone is adjacent a first surface of a first workpiece; b) 
creating a second surface diffusion zone containing therein a second polymerizable material, 
wherein said second surface diffusion zone is adjacent to a second surface of a second 
workpiece, and wherein said first polymerizable material and said second polymerizable 
material are capable of bonding with each other; and, c) bringing said first surface and said 
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second surface into intimate contact at a bonding surface; and d) causing said first 
polymerizable material and said second polymerizable material to react and join across said 
bonding surface (Abstract; paragraphs [0012, 0141. 0142, 0147, 0148]). Unger et al. teach at 
least one of said surfaces contains at least one microfeature (Title, paragraphs [0007, 0010]). 
Regarding claims 7, 8 and 23, Unger et al. teach a method of joining plastic comprising: 

a) creating a first surface diffusion zone containing therein a polymerizable material, wherein 
said first surface diffusion is adjacent to a first joining surface of a first workpiece; and, b) 
providing a second workpiece having a second joining surface; and, c) bringing said first joining 
surface and said second joining surface into intimate contact at a bonding surface; and, d) 
causing said polymerizable material to react and join across said bonding surface (paragraphs 
[0012, 0141 , 0142, 0147, 0148]). Unger et al. teach at least one of said surfaces contains at 
least one microfeature (Title, paragraphs [0007, 0010]). 

Claims 1, 2. 7, 8, 22-24 are rejected under 35 U.S.C. 102(b) as being, anticipated by 
Soane et al. (U.S. Patent 6.176,962). 

Regarding claims 1, 2, 22 and 24, Soane et al. teach a method of joining plastic 
comprising: a) creating a first surface diffusion zone containing therein a first polymerizable 
material, wherein said first surface diffusion zone is adjacent a first surface of a first workpiece; 

b) creating a second surface diffusion zone containing therein a second polymerizable material, 
wherein said second surface diffusion zone is adjacent to a second surface of a second 
workpiece, and wherein said first. polymerizable material and said second polymerizable 
material are capable of bonding with each other; and, c) bringing said first surface and said 
second surface into intimate contact at a bonding surface; and d) causing said first 
polymerizable material and said second polymerizable material to react and join across said 
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bonding surface (Abstract; col. 3. lines 13-18 and 47-50; col. 7. lines 20-28; col. 8. lines 11-18 
and 25-27 and 35-39; col. 10, lines 4-26; col. 11 ^ lines 57-col. 12, line 6; col. 13, lines 46-49; col. 
14, lines 9-11). Soane et al. teach at least one of said surfaces contains at least one 
microfeature (Abstract). Specifically regarding the "drying" step of claim 24, Soane et al. also 
teach an evaporation step for evaporating solvent. 

Regarding claims 7, 8 and 23, Soane et al. teach a method of joining plastic comprising: 
a) creating a first surface diffusion zone containing therein a polymerizable material, wherein 
said first surface diffusion is adjacent to a first joining surface of a first workpiece; and, b) 
providing a second workpiece having a second joining surface; and, c) bringing said first joining 
surface and said second joining surface into intimate contact at a bonding surface; and, d) 
causing said polymerizable material to react and join across said bonding surface (Abstract; col. 
3, lines 13-18 and 47-50; col. 7, lines 20-28; col. 8, lines 11-18 and 25-27 and 35-39; col. 10, 
lines 4-26; col. 11. lines 57-col, 12, line 6; col. 13. lines 46-49; col. 14, lines 9-11). Soane et al. 
teach at least one of said surfaces contains at least one microfeature (Abstract). 

Claims 1. 4, 7. 10 and 24 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Jing et al. (US 6.630,047). 

Regarding claims 1, 7 and 24, Jing et al. teach a method of bonding a fluoropolymer 
shaped article and a shaped substrate with non-adhesive materials (Abstract; col. 7, lines 67- 
col. 8. line 3) wherein a bonding composition which includes a polymerizable material and 
solvent, which is removed/dried (col. 3, lines 27-39 and col. 4, lines 12-25) is deposited on a 
surface and/or incorporated into the fluoropolymer and the substrate (col. 7, lines 46-67). The 
shaped articles/workpieces are brought together and bonded by radiation, heat and/or pressure 
(col, 8, lines 4-30). 
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As to claims 4 and 10, Jing et al. teach various plastics may be employed, such as 
polyimides and polyketones (col. 5, lines 51-67). 

Claims 1, 2, 7, 8 and 24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Imbert et al. (US 2,822,575), 

Regarding claims 1, 7, and 24, Imbert et al. teach a method of bonding webs of fibrous 
materials/workpieces wherein thermosetting materials are applied to the fibrous webs to 
impregnate the webs (col. 3. lines 57-75; col. 4, lines 48-59). Excess material is removed/dried 
from the webs (col. 3, lines 72-75) and the webs are brought together and the thermosetting 
materials cross-link to from the bonded web (Figure 1). The examiner notes that resin 
intrinsically is within the webs in accord with the meaning of the term "impregnate" 

As to claims 2 and 8, the pores of the fibrous webs/mats intrinsically form a 
"microfeature". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicaily disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 

claims was commonly owned at the time any inventions covered therein were made absent any 

evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 

the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 4-6, 10, and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Soane et al. (U.S. Patent 6,176,962) as applied to claims 1, 2, 7, 8, 22 and 23 above, and 
further in view of Kawazoe et al. (WO 03/070623) and/or Stokich et al. (U.S. Patent 6,184.284) 
and/or White et al. (U.S. Patent 4,824,500). 

It is noted that U.S. Patent Application Publication 2005/0249637 is employed as the 
English translation of WO 03/070623. Citations to Kawazoe et al. are drawn from the U.S. 
Publication. 

Regarding claims 4-6, 10 and 11, Soane et al. teach the method as discussed in the 
102(b) rejection above. Soane et al. do not explicitly elaborate as to all the combinations of 
conventional plastics and conventional polymerizable materials that may be employed. 
However, in analogous joining/bonding methods, Kawazoe et al, Stokich et al., and White et al. 
each taken individually or in combinations with each other teach and suggest the claim 
limitations. 

Therefore it would have been prima facie obvious to one having ordinary skill in the art at 
the time of the claimed invention to employ the conventional polymers and conventional 
polymerizable materials, as taught and suggested by Kawazoe et al, Stokich et al.. and White et 
al., together with the method of Soane et al. for the purpose as taught by Kawazoe et al. of 
making a product suited for its purpose (paragraph [0034]), or as taught by White et al. for 
providing a binder which cures at low temperatures and has the required cure strength (col. 1, 
lines 46-51) or as taught by Stokich et al. to provide an adhesion promoter which reduces water 
absorption (col. 1, lines 38-59). 
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Specifically, as to claims 4 and 10, Kawazoe et al., for example, show the known 
equivalence of PMMA, as specifically employed by Soane et al., with PEEK, PPS, and PEI 
(paragraphs [0030, 0034]), in similar microfluidic applications. As suggested by Kawazoe et al, 
the ordinarily skilled artisan would choose the material "depending on a purpose" (paragraph 
[0034]). 

As to claims 5 and 1 1 , Stokich et al. (col. 1 , lines 65- col. 2, lines 4; col. 2, lines 17-35 
and 46-52; col. 14, lines 11-20; col. 15. lines 28-43) and White et al. (col. 5, lines 40-57; and col. 
8, lines 8-14) for example, disclose that various polymers may be employed, and styrene and 
divinylbenzene, alone or together, may be employed as polymerizable materials. 

As to claim 6, White et aL, for example, employ styrene and divinylbenzene analogously 
in a ratio of 9:1 (col. 8. lines 6-14). 

Claims 4-6. 10, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Unger et al. (U.S. Patent Application-Publication 2001/0054778) as applied to claims 1, 2, 7, 8, 
22 and 23 above, and further in view of Kawazoe et al. (WO 03/070623) and/or Stokich et al. 
(U.S. Patent 6,184,284; issued February 6, 2001) and/or White et al. (U.S. Patent 4.824,500). 

It is noted that U.S. Patent Application Publication 2005/0249637 is employed as the 
English translation of WO 03/070623. Citations to Kawazoe et al. are drawn from the U.S. 
Publication. 

Regarding claims 4-6, 10 and 11, Unger et al. teach the method as discussed ithel 02(b) 
rejection above. Unger et al. do not explicitly elaborate as to all the combinations of 
conventional plastics and conventional polymerizable materials that may be employed. 
However, in analogous joining/bonding methods, Kawazoe et al. Stokich et al., and White et al. 
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each taken individually or in combinations with each other teach and suggest the claim 
limitations. 

Therefore it would have been prima facie obvious to one having ordinary skill in the art at 
the time of the claimed invention to employ the conventional polymers and conventional 
polymerizable materials, as taught and suggested by Kawazoe et al, Stokich et aL, and White et 
al. together with the method of Unger et at. for the purpose as taught by Kawazoe et al. of 
making a product suited for its purpose (paragraph [0034]), or as taught by White et al. for 
providing a binder which cures at low temperatures and has the required cure strength (col. 1, 
lines 46-51) or as taught by Stokich et al. to provide an adhesion promoter which reduces water 
absorption (col. 1 , lines 38-59). 

Specifically, as to claims 4 and 10, Kawazoe et a!., for example, show the known 
equivalence of PMMA, as specifically employed by Kawazoe et al., with PEEK. PPS, and PEI 
(paragraphs [0030, 0034]), in similar microfluidic applications. As suggested by Kawazoe et al, 
the ordinarily skilled artisan would choose the material "depending on a purpose" (paragraph 
[0034]). 

As to claims 5 and 11, Stokich et al. (col. I.Jines 65- col. 2, lines 4; col. 2, lines 17-35 
and 46-52; coL 14, lines 1 1-20; col. 15, lines 28-43) and White et al. (col. 5, lines 40-57; and col. 
8, lines 8-14) for example, disclose that various polymers may be employed, and styrene and 
divinylbenzene, alone or together, may be employed as polymerizable materials. 

As to claim 6, White et al., for example, employ styrene and divinylbenzene analogously 
in a ratio approximately 9:1 (col. 8, lines 6-14). 
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Claims 1, 2, 7, 8, and 22-24 are rejected under 35 U.S.C. 103(a) as being obvious over 
Unger et al. (U.S. Patent Application Publication 2001/0054778) in view of Gandhi et al. (US 
6,123.798). 

Regarding claims 1, 2, 22 and 24, Unger et al. teach a method of joining plastic 
comprising: a) creating a first surface diffusion zone containing therein a first polymerizable 
material, wherein said first surface diffusion zone is adjacent a first surface of a first workpiece; 
b) creating a second surface diffusion zone containing therein a second polymerizable material, 
wherein said second surface diffusion zone is adjacent to a second surface of a second 
workpiece, and wherein said first polymerizable material and said second polymerizable 
material are capable of bonding with each other; and, c) bringing said first surface and said 
second surface into intimate contact at a bonding surface; and d) causing said first 
polymerizable material and said second polymerizable material to react and join across said 
bonding surface (Abstract; paragraphs [0012. 0141. 0142. 0147. 0148]). Unger et al. teach at 
least one of said surfaces contains at least one microfeature (Title, paragraphs [0007, 0010]). 

However, in an alternative interpretation of the "removing" limitation found in the claims, 
Unger et al. do not teach a step of removing/drying the polymerizable material from the surface 
of the workpieces such that there is no excess material. However. Gandhi et al. teach a method 
of bonding microfluidic devices where they teach that it is desirable to avoid the introduction of 
unwanted components into channels/chamber and that the bonding agents must be carefully 
applied (col. 7. lines 2-14). 

Therefore it would have been prima facie obvious to one having ordinary skill in the art at 
the time of the claimed invention to have removed/dried material from the surface of the pieces 
employed by Linger et al., as suggested by Gandhi et al. for the purpose of ensuring the 
undesired introduction of unwanted components into channels/chambers is avoided. 
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Regarding claims 7, 8 and 23, Unger et al. teach a method of joining plastic comprising: 
a) creating a first surface diffusion zone containing therein a polymerizable material, wherein 
said first surface diffusion is adjacent to a first joining surface of a first workpiece; and, b) 
providing a second workpiece having a second joining surface; and, c) bringing said first joining 
surface and said second joining surface into intimate contact at a bonding surface; and, d) 
causing said polymerizable material to react and join across said bonding surface (paragraphs 
[0012, 0141, 0142, 0147, 0148]). Unger et al. teach at least one of said surfaces contains at 
least one microfeature (Title, paragraphs [0007, 0010]). 

However, in an alternative interpretation of the "removing" limitation found in the claims, 
Unger et al. do not teach a step of removing/drying the polymerizable material from the surface 
of the workpieces such that there is no excess material. However, Gandhi et al. teach a method 
of bonding microfluidic devices where they teach that it is desirable to avoid the introduction of 
unwanted components into channels/chamber and that the bonding agents must be carefully 
applied (col. 7, lines 2-14). 

Therefore it would have been prima facie obvious to one having ordinary skill in the art at 
the time of the claimed invention to have removed/dried material from the surface of the pieces 
employed by Unger et al., as suggested by Gandhi et al. for the purpose of ensuring the 
undesired Introduction of unwanted components into channels/chambers is avoided. 

Claims 4-6. 10. and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Unger et al. (U.S. Patent Application Publication 2001/0054778) in view of Gandhi et al. (US 
6,123.798).as applied to claims 1, 2. 7. 8, 22 and 23 above, and further in view of Kawazoe et 
al. (WO 03/070623) and/or Stokich et al, (U.S. Patent 6,184,284; issued February 6, 2001) 
and/or White et al. (U.S. Patent 4,824,500). 
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It is noted that U.S. Patent Application Publication 2005/0249637 is employed as the 
English translation of WO 03/070623. Citations to Kawazoe et al. are drawn from the U.S. 
Publication. 

Regarding claims 4-6, 10 and 11, the combination teaches the method set forth above.. 
Unger et al. do not explicitly elaborate as to all the combinations of conventional plastics and 
conventional polymerizable materials that may be employed. However, in analogous 
joining/bonding methods, Kawazoe et al, Stokich et al., and White et al. each taken individually 
or in combinations with each other teach and suggest the claim limitations. 

Therefore it would have been prima facie obvious to one having ordinary skill in the art at 
the time of the claimed invention to employ the conventional polymers and conventional 
polymerizable materials, as taught and suggested by Kawazoe et al, Stokich et al., and White et 
al. together with the method of Unger et al. for the purpose as taught by Kawazoe et al. of 
making a product suited for its purpose (paragraph [0034]), or as taught by White et al. for 
providing a binder which cures at low temperatures and has the required cure strength (col. 1 , 
lines 46-51) or as taught by Stokich et al. to provide an adhesion promoter which reduces water 
absorption (col. 1, lines 38-59), 

Specifically, as to claims 4 and 10, Kawazoe et al., for example, show the known 
equivalence of PMMA, as specifically employed by Kawazoe et al., with PEEK, PPS, and PEI 
(paragraphs [0030, 0034]), in similar microfluidic applications. As suggested by Kawazoe et al, 
the ordinarily skilled artisan would choose the material "depending on a purpose" (paragraph 
[0034]). 

As to claims 5 and 11, Stokich et al. (col. 1, lines 65- col. 2, lines 4; col. 2, lines 17-35 
and 46-52; col. 14, lines 1 1-20; col. 15, lines 28-43) and White et al. (col. 5, lines 40-57; and col. 
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8, lines 8-14) for example, disclose that various polymers may be employed, and styrene and 
divinylbenzene, alone or together, may be employed as polymerizable materials. 

As to claim 6, White et al., for example, employ styrene and divinylbenzene analogously 
in a ratio approximately 9:1 (col. 8, lines 6-14). 

Claims 2, 8, 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jing et al. (US 6.630,047) as applied to claims 1. 4, 7, 10 and 24 above, in view of Gandhi et al. 
(US 6,123.798). 

As to claims 2, 8, 22 and 23, Jing et al. teach the method as set forth above. Jing et al. 
do not teach the shaped article has a microfeature or is a microfluidic device. However, Gandhi 
et al. teach a method of forming and bonding components chosen from a variety of plastics 
including PTFE and polyolefins to form a microfluidic device (col. 4. line 59-col. 5. line 3; col. 7. 
lines 5-15). 

Therefore it would have been prima facie obvious to one having ordinary skill in the art at 
the time of the claimed invention to have combined the teaching of Jing et al. and Gandhi et al. 
to have formed a bonded microfluidic device as suggested by Gandhi et al. while practicing the 
method of Jing et al. since Gandhi et al. teach that it is desirable to avoid the introduction of 
adhesives into the channels of the device during bonding and Jing et al. teach a bonding 
method that includes non-adhesive materials. 
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Response to Arguments 

Applicant's arguments filed August 21, 2007 have been fully considered, but they are not 
persuasive. 

Soane et al. is still applied in view of the 35 USC, 112 second paragraph rejection set 
forth above. For similar reasons, Soane et al. is also applied against new claim 24. The 
rejection over Soane et al. can be overcome by amending the limitation "removing any non- 
absorbed excess of said [first/second] polymerizable material from said [first/second] surface" 
as suggested above. 

Unger et al. is still applied because Linger et al. has polymerizable material "in" the 
layers to be bonded. Accordingly, there is no non-absorbed polymerizable material on the 
surface and therefore it has intrinsically been "removed". Alternatively, Unger et al. is combined 
with Gandhi et al. to teach and suggest removing/drying. 

Finally, new grounds of rejections are set forth above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Jeff Wollschlager whose telephone number is 571-272-8937. The 
examiner can normally be reached on Monday - Thursday 7:00 - 4:45, alternating Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Christina Johnson can be reached on 571-272-1 176. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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